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Claims 



1 . A catheter Having an elongate configuration with a proximal end and a distal end, the 
catheter comprising! 

an outer tube\having an elongate configuration and a first lumen; 

an inner tube cfisposed in the first lumen of the outer tube and having a second lumen 
extending betv^een the proximal end and the distal end of the catheter; 

portions of the jinner tube defining a first fluid flow path extending along the second 
lumen between the prokimal|^ and the distal end of the catheter; 

portions of the ©uter tube and the inner tube defining a second flow path extending 
between the first tube and the second tube; and 

a plurality of hollow fibers providing fluid communication between the first fluid flow 
path and the second fluid^flow path. 

2. The catheW recited in Claim 1, wherein: 

each of themollow fibers has a proximal end and a distal end; 
the distapnd^of each of the hollow fibers has a fixed relationship with the distal end 
of the inner tut 

the proxin!^"^ of each of the hollow fibers has a fixed relationship with the distal 
end of the outer tube. 

3. The catheter recited irfOaim 2, wherein the inner tube has properties for moving 
relative to the outer tube to W\l©^ configuration of the hollow fibers extending between the 
inner tube and the outer tube> 



A. The catheter recited in Claim j, wherein: 
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portions of the inner tube define a taper, the inner tube being axially movable to bring 
the portions of the inner tube into sealing proximity with the hollow fibers. 



5, The catheter re(6tad in Claim 1 fijrther comprising: 
a cap disposed ovefithg^tal ends of the inner tube and the hollow fibers. 

6. The catheW recited in Claim 1, fijrther comprising: 
a seal tube cusposed inwardly of the proximal end of the hollow fibers and forming a 

seal with the distal end of the outer tube and the proximal ends of the hollow fibers. 

/I. The catheter recited in Claim wherein the seal tube extends proximally of the 
proximal end of the hollow fibers. 

The catheter recited in Claim^fiarther comprising: 

a seal tube disposed inwardly of the proximal end of the hollow fibers and forming a 
seal with the distal end of the outer tube and the proximal end of the hollow fibers; and 

the portions of the inner tube which define the taper are axially movable relative to the 
outer tube in the sealing engagement with the hollow fibers. 




9. The catheter r^tad in Claim 1, wherein the hollow fibers are adapted to receive a 
heat exchange fluid fi-omi tfte fijji^ow path and to release the heat exchange fluid into the 
second flow path. \ 

\ ( 

y^. The catheter recited in Claim^3ffurther comprising: 

a seal tube disposed between the hollow fibers and the inner tube and having an inner 
diameter greater than the outer diameter of the inner tube, but sufficiently close to the outer 
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diameter of the inner tube to form a liquid seal between the seal tube and the inner tube by 
capillary action. 



11. The catheteiyecited in Claim 10, wherein: 

portions of thainner tube define a taper, the inner tube being axially movable to bring 
the portions of the inner tube into sealing proximity with the distal end of the seal tube. 

12. The catheter recrted in Claim 5, further comprising: 

a coating of insulmon covering the cap at the distal end of the catheter. 

13. The catheter reofted in Claim 1, wherein the hollow fibers are adapted to receive a 
heat exchange fluid fi-om the second flow path and to release the heat exchange fluid into the 
first flow path. I \ 

14. A method for making alheat exchange catheter, comprising the steps of 
providing a first tube having a first lumen extending between a proximal end and a 

distal end; \ 

inserting a second tube into the lumen of the first tube, the second tube having a 
second lumen; \ 

connecting a plurality of holLw fibers in fluid communication with a first flow path 
extending along the second lumen of tm second tube, and a second flow path extending along 
the first lumen of the first tube outwandly to the second tube; and 

insuring that the second tube is a\ least one of axially and rotationally movable relative 
to the first tube to vary the configurafion of the hollow fibers in order to facilitate heat 
exchange with the heat exchange cathetq:. 



15. The method recited in Claim 14, whe^rein the insuring step includes the steps of : 
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moving tHfe second tube distally relative to the first tube to change the hollow fibers 
to a low profile state; and 

moving the\second tube proximally relative to the first tube to change the hollow 
fibers to a high profile state. 

16. The method reciW in Claim 14, wherein the connecting step further comprises the 
steps of: \ 

forming the hollow Vil>^^ a stack having a generally planar configuration; 
wrapping the hollpmfibers stack around the second tube; and 
inserting the hollow Aers into the distal end of the first tube, 

17. The method rqcited in Olaim 14, fiirther comprising the steps of 

fixing to the proAmal end^fthg^frsftube a Y-connector having fluid communication 
with the second flow path. \ 

18. The method recited in Claim\l7, fiarther comprising the steps of 

attaching a locking device to\ the Y-connector, the locking device being operable 
between a first position permitting movement of the second tube relative to the first tube, and 
a second position inhibiting movement of the second tube relative to the first tube. 

19. The method recited in Claim 16, mrther comprising the step of 

potting the hollow fiber stack to form an end seal tapered radially inwardly to inhibit 
formation of stagnant flow regions around me fibers of the stack. 

20. A method for operating a heat exchange catheter within a body conduit containing a 
body fluid, the method comprising the steps oA 
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inseking into the body conduit the heat exchange catheter with an inner tube disposed 
within an outer tube to define a first flow path interiorly of the inner tube and a second flow 
path between\he inner tube and the outer tube, and a plurality of hollow fibers disposed in 
fluid conimuniMtion between the first flow path and the second flow path; and 

creating a^ow of heat exchange fluid by introducing the heat exchange fluid into one 
of the first flow path and the second flow path. 

21. The method rk^ited in Claim 20, wherein the inserting step includes the step of 
pushing the inner tube d^sjany>elative to the outer tube to provide the hollow fibers with a 
lower profile. 

22. The method recited inV^laim 20, wherein the creating step fijrther comprises the step 
of reciprocating the in^er tube M^^to the outer tube to create a continuous movement of 
the hollow fibers in order to facilitate heat exchange between the hollow fibers and the body 
fluid, 

23. The method recited in Claim\20, fijrther comprising the steps of 
removing the catheter fi*om the^oody conduit, and prior to the removing step, pushing 

the inner tube distally relative to the ojater tube to provide the hollow fibers with a lower 
profile. 



24. The method recited in Claim 20, \^erein prior to the inserting step the method 
comprises the steps of 

providing a sheath outwardly of the out^r tube and movable between a first position 
spaced from the hollow fibers and a second position proximate to the hollow fibers; and 

moving the sheath to the second position apd over the hollow fibers to maintain the 
fibers in a low profile state. 
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25. The method recited in Claim 24, further comprising the steps of after the inserting 
step, moving t\e sheath from the second position to the first position, 

26. The methou recited in Claim 25, further comprising the step of after the first moving 
step, moving the sn^ ath from the first position to the second position and withdrawing the 
catheter. 

27. The method recited in Claim 20, wherein the heat exchange fluid is a cooling fluid. 

28. A heat exchange catheter, including: 
an elongate paft extending along an axis between a proximal end a distal end; 
first portions of the shafl^defining an inlet lumen extending between the proximal end 

and the distal end 

second porti)^^ofthg.^hSS defining an outlet lumen; 

a first manifold in fluid conjmunication with the inlet lumen at the distal end of the 

shaft; 

a second manifold in fluid communication with the outlet lumen of the shaft; 

a plurality of hollow fibers disposed to extend between the first manifold and the 
second manifold in fiuid communication\with the inlet lumen and the outlet lumen; and 

the catheter being adapted to receive a heat exchange fluid at the proximal end of the 
inlet lumen, and to direct the heat exchangeVuid through the hollow fibers to exchange heat 
through the hollow fibers. 

29. The heat exchange catheter recited in Cl^m 28, wherein the first manifold is disposed 
distally of the second manifold. 
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30. The he^t exchange catheter recited in Claim 29, wherein the outlet lumen is disposed 
outwardly of the inlet lumen, 

31. The heat exchange catheter recited in Claim 28, wherein the shaft comprises: 
an inner tube defining the input lumen; and 

an output ti^be concentric with the input tube and defining with the input tube the 
output lumen. 



32. The heat exchange catheter recited in Claim 31, wherein: 

the first tube hasV^ixedTefetionship with the first manifold; 
the second tub€ h^s a fixed relationship with the second manifold; and 
the first tu^ is axia^y movable relative to the second tube to vary the configuration 
of the hollow fibers. 



33. The heatlexchange catlkterci^ited in Claim 32, wherein the first tube is movable 
axially of the secon^tybe tos^afa|e the first manifold and the second manifold, and to place 
the hollow fibers in a generally straight, parallel relationship. 

34. The heat exchange catheter recited in Claim 28, wherein the heat exchange fluid is a 
liquid. 




35. A catheter adapted to exchange^ heat with a body fluid flowing through a body 
conduit, the catheter comprising: 

a shafl: having an axis extending beWeen a proximal end and a distal end, the shaft 
having an input lumen and an output lumen;v 

a plurality of hollow fibers defining a he\t exchange region of the shaft and collectively 
defining an outer surface of the heat exchange \egion; 
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the input lumen of the shaft coupled to the hollow fibers of the heat exchange region 
at a first locatioji, the output lumen of the shaft being coupled to the hollow fibers of the heat 
exchange regioA at a second location such that a heat exchange fluid introduced into the input 
lumen will enter the hollow fibers of the heat exchange region at the first location and will exit 
the hollow fibers\of the heat exchange region at the second location through the output 
lumen. 



36. The catheter recited in Claim 35, wherein the body fluid flows in a first direction 
through a body conduit and the heat exchange fluid flows through the hollow fibers in a 
second direction oppose to the first direction. 




37. The catheter recited in Claim 35, fiirther comprising: 

. /. . . \ . 
a clot imiibiting coating covering the hollow fibers. 

\ 

38. The catHi^er recited in CkiJi 36, fiirther comprising: 
a clot snare aiSpSsed in the first direction from the heat exchange region. 

39. The catheter recited in Claim 37, wherein portions of each hollow fiber defines a 
multiplicity of micro pores and the coating is formed by a clot inhibiting chemical included in 
the heat exchange fluid and leechab^ through the micro pores of the fibers. 

40. A method for exchanging heat with a body fluid in a body conduit, comprising the 
steps of: \ 

introducing into the body conduit a catheter having an inlet lumen and an outlet 

lumen; 

providing the catheter with a first ca^^ty in heat transfer relationship with a body fluid 
in the body conduit; 
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intromicing a heat exchange fluid into the inlet lumen and into the first cavity; 
exchaiTging heat between the heat exchange fluid and the body fluid in the body 
conduit; 

removing Ihe heat exchange fluid fi*om the first cavity through the outlet lumen; and 
during theproviding step, providing the catheter with a plurality of hollow heat 
exchange fibers eacn extending in fluid communication with the inlet lumen and the outlet 
lumen, the heat exchange fibers collectively defining the first cavity in heat transfer 
relationship with the b\dy fluid in the body conduit. 



4 1 . The method recited 
of introducing the heat 




40, wherein the second introducing step includes the step 
fluid into the hollow fibers. 



42. A catheter having a elongate configuration with a proximal end and distal end, 
comprising: 

^ized and configured for disposition in a vessel 



an operative 
containing blood flowing 




icUlar direction, the operative area being adapted to perform 



a predetermined function and the blood in the vessel having a tendency to form blood clots; 
and \ 

a snare disposed in the particular^direction fi-om the operative area and being operable 
fi-om the proximal end of the catheter tcmiove from a low-profile state facilitating insertion 
of the catheter into the vessel, and a high-profile state facilitating capture of any blood clots. 



43, The catheter recited in Claim 42, ^herein the snare is disposed distally of the 
operative area of the catheter. 



44. The catheter recited in Claim 42, wherein ^jje operative area includes a heat exchange 
region of the catheter. 



36 



PATENT 

Attorney Docket CA-5740-NP 



45. The catheter recited in Claim 44, wherein the heat exchange region is a heat receiving 
region of th\ catheter. 

46. The canieter recited in Claim 42, wherein the snare includes: 

a plurality of elongate filaments each having a first end attached to the operative 
region of the catheter and a second end. 



47. The cathete^^ recited in Claim 46, wherein the second ends of the filaments are 
unattached. 




48. The catheter recited in Claim 46, wherein: 

the catheter fiarth^r comprises a cap disposed at the distal end of the catheter; 
the second ends of the filaments are attached to the cap; and 
moventent of the cap relative to the operative region of the catheter changes the 
profile of the 




49. The catheter recited in^^laim 48, fiirther comprising: 

a shaft attached to the capkand extending to the proximal end of the catheter; whereby 
the profile of the snare is cf^anged by movement of the shaft relative to the operative 

region of the catheter. 



50. The catheter recited in Claim 42, wherein the filaments are formed of wire. 



51. The catheter recited in Claim 50, \^herein the wire filaments include a nickel titanium 
alloy. 



37 



PATENT 

Attorney Docket CA-5740-NP 



52. A^eat exchange catheter having a elongate configuration and extending between a 
proximal end and a distal end, the catheter being adapted for cooling the blood of a patient, 
comprising: 

a heat Exchange region of the catheter; 
a plurality of fibers included in the heat exchange region, with each of the fibers having a 
hollow configurat|pn and being adapted to receive a heat exchange fluid; and 

a coating diSiposed on the outer surface of the fibers to inhibit the formation of blood 
clots on the cooled fibers. 



53, The heat exoiange catheter recited in Claim 52, fijrther comprising a chemical 
included in the (^ating\ind having characteristics for inhibiting the formation of the blood 
clots, 

54, The h^at exchange^ catheter recited in Claim 53, wherein the chemical includes 
heparin. 

55, The heat exchange catketer recited in Claim 53, wherein: 
each of the fibers includ\^a multiplicity of micro pores extending between the hollow 

interior of the fibers and the outer surface of the fibers; and 

\ 

the chemical is included in the heat exchange fluid and leached with the heat exchange 
fluid through the micro pores to coat the outer surface of the fibers. 



56. The method recited in Claim 20 fiirther comprising the step of 

moving the inner tube relative the outer tube to change the profile of the hollow 

fibers. 



57. 



The method recited in Claim 20, wnerein the creating step includes the step of 
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prowding a heat exchange fluid in the form of a liquid. 

58. The nrethod recited in Claim 20, wherein the creating step includes the step of: 
providmg a heat exchange fluid in the form a gas. 

59. The method recited in Claim 20, wherein the creating step includes the step of: 
heating t^e heat exchange fluid prior to introducing the heat exchange fluid into the 

catheter, 

60. The methodvrecited in Claim 20, wherein the creating step includes the step of 
cooling the Ifeat exchange fluid prior to introducing the fluid into the catheter. 



heat exchange cathgti^ecited in Claim 28, wherein the heat exchange fluid is a 



62. The heat exchange ptheter recited in Claim 28, wherein the heat exchange fluid is a 
cooling fluid. 

63. The heat exchange catheter recited in Claim 28, wherein the heat exchange fluid is a 
heating fluid. 



s 
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